بررسی مهار بیان ژن های نوکلئوزید ترنسپورتر ۳ و ۴  در پروماستیگوت های لیشمانیا ماژور و لیشمانیا تروپیکا به کمک mRNA آنتی سنس by Tohidi, Farideh
//
s)ut)a,(, t,,
,$;4 o.l(,i,ll.r
:,r$ri,r*.,|'.,i. J3lou-(ph.D),",-,^i: 6l;;Slds- 
*U Al*l+
:;13"c
tpL ,r*{'oLa .iJ<$,*,L-p* tl f .l f JnJJ+..j> +,r-rK.f csl^ Ai at* lk- .+.rf
,r,.,)-,,.;iil mRNA ,<.S <1 |!4s_r t9L .r.ot o 
-,ojL
: L,..,-f
('J*=Jil 6+J3
;l ^'.afr.1l':,,.1
,r4ElS tl;<+ -"<. -.*t*t+ l*-., riS,
:3gl-.i,.o .rE ,.,t
r Er oJ.jr ,',tSL JS.l 
-, A yi - ,.1 iS.lvvtrvrJiJ,*v\lv*v
\Y1V JL,*,
Kerman University of Medical Sciences
Kerman FacultY of Medicine
IN Partial Fulfilment of the Requirments for the Degree of Ph.D
Title:
Evaluation of Inhibition of Expression Nucleoside Transporter 3 and 4
Genes expression in Proxnastigotes Leisltmania maior nnd Leishmaniu
tropica by mRNA Antisense
By: Farideh Tohidi
Supervisors:
Dr. Zahra Babaei- Dr. Bahram Kazemi
Advisors:
Dr. Iraj Sharifi - Dr. Mojgan Bandehpour
Year:20L8
.(J + K*lr ULC , ,rjL L;LJ .5lo e,eiaL 9i i f 9 Y l)9";; x)y5 y .sl" ;j -,\+e g,t;
"*i- .-,il mRNA
.,-fl dloFlj jl pJy. i.il ,ri1-J.e .-,il:; .,<^rJ.l o:)G rb'_l c,-cL 
"1L;l ,,) l*l""LJ : .,ig 9 4"$"
de 
"l; ) s* cgLler-r.t" F- + lrG I;L,iJ .5l,6 o;f .t;\.* x,; or;5.r,.Li-'l .gl-o.5;L- L':9-r:-
,L*a 
,_r,lji .:19. salvage e.P )1,, b.;rL tb J<jl d,,,l .r;5 c.iL_r: .:L;Ltt,,.. ;l l, l,o;1 -r,-! 9 -u:,; nor t
*! t, -r-i! .r" .r* lo JS;l sly aJ bt*;."11; ,*.;y" * .5Lo91b .r5*. o.!L-r: ;i est u,.;?
Juxl cJtb J--\ i*;i +iysy lY itx-i +.:isy. sr- .r b n"-rjlSrl ;l :;19 L-ily" Jlbi),*.*-.-
Jf.;l .slr NT4 , NT3 ,i a.y,sla,L.flle: d;,-l f,.r::,,rr K*lr tt*t 9 )9jL L;LJ f?; i u"-;-
cpii.r).r9j JAI 3r.,-.ay.: $Ll r*.,1 Jftl cr)? orij a, c-l ;(* \;1 ,;.-s-r-,-r:;*; .;._..*-
t 
"J,,1+r 
l, srl.: c.JL;: ULJ salvage;au;) dt l) NT3 , NT4 ;i o.x ;\fSy L',",_r.5.,- * .--
.::r5 
.$:.;l ,F.t c* )l '*f a.x,-:rl )) 9 -t-i :99, J).tt-l JS,l f ,_s:.;y. ,lb*;-fK i J-j,.- -
"r.- 9 el>c;l.29jL 
L;l, :J NT3 9 NT4 .5tn,jj,J*jtfu J 502bp +-Li [il a,Jlt ;-l )) :diar;. 
--,:.
.fi e--y9; 
"r,r "rl1 
otyo a.,fs:;l J;l: {.;f g t9,t.F^ 4,.8 S r-r; iil,L 6,;$ ** _
tQl,, l;t-! 9;9jL Ll 0.,:,1 .sLo o9i;;L9x J-l) { I a*1.; Constr-uct NT39 Construc: - -
.,-' c-,:.r) s ui ol). J.--lrj ,r (K*:;, t*t*J ,r9jL LL^J) NT4 , NT3 .51o ,-i av 9 ,* *_ . -
Real- tl rr. e
U \.
R'r I
t3
D lir E'
FtsS
PBS
,;rll n+r )y st .|;li,$1;l ;r 19jL ;t. :"J NT3 ,:) AV. al rl.: ;Ls Real time-RT PCRetb : 61hi
JiS )l rJ n *t b ry" ;st;l ._rj u.l Jt*.. al rls ;Li,,ljt t LlJ NT4 ,j ,_.,1* ,p L p-ti .c*l u;l:
,.rj Ol* 1r L 6-q-li .cul olg
.r:.ut orgr JS jl r;:J p;s 19;b Kxlr l :l;J NTa Aj al.l al rl.: ;Ls axp e-L: .xl .cot olg
NT3 e .'ljt UL*J NT4 , NT3)arj ,,1+.: .rr.l c;b'9. .sl-o qr ! lrjbl.St- *!$il-2: af :l: ;Li.: 6,-li
l,l o9(";-ti .rl.u' J*;+^.u .rr l+i ,r.;9 .gtn +9- L ory'i .5to;G9r5L tort 1l ,*S (K*,1, lit^;! NT4 ,
rS(lS*i, lrld NT4 , NT3 , ,;rjt t l-C NT4 e NT3)aj .,\a,, -;br *_e," L 
"reJi .5lallJer.lL .2.:
, 
NT3 c;L', crj p p ;l ,_rJil 1L 1: L ry-li .r9, \;i .r-r'9 .rli a,-9- U ":y'i .gtaltlr;L ,: tl .:,95iL1 :lr- 1l
. col o:b ;L; l1 BALB lc 6la;* c*"y 9 69litJ r.rc .sl-oo.iL p l1 .fftl :l.u r;-ol5.r91L t.;l-.i! NT4
lJkiJ NT4 9 NT3.5la Oj ,-rt* .iotf e-! 
"ri- ",JI ;l o.:Lu-l al .:!.: ;L:; a,Jlt ,.,g1 V-Ls:rg$ $
K**ei lil-,iJ e Jejt
.-i-,-1 ;L; a, j#kJ c5tL* ;Lr.: .sl,,c .--..L u,.9rl: ;S rl' uly- + uli u^ NTi 9 NT4
,*.:t uL*:J (rrjL lqJ ,r i:x*t +jiSz ij.y lrr*; J.)iSt i: :ta o1l9 qlf
..'rj rk" tr;* ;I RN A tt $;-L js.
Abstract
Background & Objective: Leishmania causes various clinical symptoms in humans such as
cutaneous ulcers and fatal visceral diseases. Leishmania spp are unable to synthesize cyclic
purines de novo and must impor-t purines frorn both their vertebrate and insect hosts. These
parasites absorb purines via purine permease through nutrient uptake and salvage. Non-purine
anti-Leishmartia drugs that are toxic to parasites are irnported into the organism through
purine transpofters. Nucleoside transpofter 3 (NT3) & Nucleoside transporter 4 (NT4) are
sites for purine transmission in the Leishmania major & Leishmania tropica genomes.
Although nucleobases of NT3 and NT4 permease are not essential for the parasite, but NT3
and NT4 genes deletion may decrease parasite viability and lead to the death of the parasite.
This study was aimed to silencing the NT3 and NT4 permease nucleobases that are involved
in the salvage pathway of Leishmania major & Leishmqnia tropica in order to disrupt purine
nucleotide uptake in the parasite and consequently, destruction ofthe parasite.
Methods: In this study, a 502 bp fragment of the NT3 and NT4 gene sequences were
designed to produce an antisense transcript upon entry of the vector into the parasite. The
NT3 and NT4 construct were transfected into Z. major and L.tropica promastigotes and NT3
and NT4 gene expression were studied in vivo and in vitro conditions.
Results: Real time-RT PCR results showed that relative expression L.major NT3 gene in
transgenic Leishmania was decreased in tenth day. Our results showed that relative expression
L.major NT4 gene in mutant Leishmania was lower than in the control from the third to the
twentieth day. Our results showed that relative expression NT3 gene iu mutant Leishmania
tropica was lower than in the control from the tenth to the twentieth day. . Our results showed
that relative expression NT4 gene in mutant Leishmania tt'opica r.vas lower than in the control
to the twentieth day. The percentages and the number of amastigotes infected macrophages
with transgenic L. major and L. tropica were less than infected macrophages with wild-type
strains. Size and nunrber of ulcers in BALB/c mice infected with transgenic Leishmqnia
major promastigotes were less than the BALB/c mice infected with wild-ry*pe parasites.
Conclusion: The results of this study indicate the use of antisense RNA reduce of NT3 and
NT4genes expression in Leishmania major and Leishmania tropica. More studies are required
to obtain a new approach for treating Leishntania infection.
Keywords: Nucleoside Transpofier 3 Gene; Nucleoside Transporter 4 Gene Leishmqnia
major; Leishmania tropica; Promastigote: Antisense mRNA: Gene Expression.
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